1CCHTCWS 


PUBLISHED MONTHLY BY THE 
ELVIN 
welt 


Antennas for Mobile Operation 


By Clayton F.Bane, W6WB 


The simple vertical antenna used in most mo- 
bile installations may not be quite as simple 
as it appears, particularly when operated on 
lower frequencies where the electrical length 
of the antenna may be only a small fraction of 
a quarter wave. Certain fundamental properties 
of such antennas must be taken into account if 
optimum results are to be obtained. More emph- 
atically, fully 60 to 70% of the transmitter 
output power may be easily wasted in losses in 
the loading network. 


A full, 1/4 wavelength vertical working 
against a perfectly conducting ground has a 
base impedance approximating 36 ohms. This 
idealized value is subject to variation, (the 
geometry of the antenna itself being a factor) 
but is sufficiently close for our purposes. As 
the length of a vertical is increased past the 
point of self-resonance, its radiation resis- 
tance becomes greater than this approximate 36 
ohm value and the base impedance now becomes 
complex, i.e.,it contains both resistance and 
inductive reactance. 


When the length of a self-resonant 1/4 wave 
vertical is decreased, its radiation resistance 
becomes lower and its base impedance becomes 
complex consisting of resistance and capacitive 
reactance. To summarize these very important 
properties: When longer than 1/4 wave, the base 
impedance increases beyond the reference value; 
the inductive reactance present being cancelled 
by a series capacitor between antenna and 
ground. When shorter than 1/4 wavelength, the 
base impedance decreases from the reference 
value; the capacitive reactance now present 
being cancelled, (and resonance restored) by 
inductance between antenna and ground. An ama- 
teur mobile antenna operating on 10 or 20 met- 
ers can fall into the catagory of either the 
self-resonant or extended 1/4 wave vertical, 
the antenna problem then being a simple one. 
Operation on 80 or 160 meters, where the av- 

-ailable practical length may be merely a frac- 
tion of 1/4 wavelength, can be an entirely 
different, (and sometimes very sad) story. 
Consider now, operation on 80 meters, assum- 
ing a maximum whip length of sixteen feet. 


The full-length antenna for 80 meters 
would be approximately 66' and, as previously 
stated, the base impedance would ideally be 
36 ohms. The 16' whip to be used would then 
represent about 1/16 wavelength and its base 
impedance would drop to around 9 ohms. With 
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the conventional whip antenna, whose capacity 
to ground, (and/or car) is low, the impedance 
at the base will be made up of the 9 ohms plus 
a fairly high capacitive reactance. (The 
smaller the capacity the higher its capacitive 
reactance.) To resonate, it is necessary to 
cancel this capacitive reactance by equal re- 
actance of opposite sign---supplied by an in- 
ductance. It follows that with small capacity 
to ground, the whip will exhibit a large capa- 
citive reactance which, for cancellation, will 
require a loading coil of high inductance with 
a substantial number of turns. The necessity 
for this large loading coil is one of the 
principal reasons why the ordinary whip an- 
tenna may give very poor performance at the 
low frequencies. There are only a few possi- 
bilities open as a partial correction for 
these undesirable conditions: (1)-Increase the 
length of the antenna. (2)-Increase the capa- 
city-to-ground of the antenna. (3)-Use a load- 
ing coil with the highest possible Q. (lowest 
loss) Of these choices, (1) is generally im- 
possible; (2) offers the distinct possibility 
of adding capacitive or inductive loading at 
or near the top of the whip: (3) is easy to 
say but hard to do. Assuming large conductor 
size and optimum dimensions as necessary for 
high Q, the gains so achieved can be easily 
nullified by mounting the coil too close to 
surfaces which are poor conductors. (Steel 
shields, partitions, etc.) A little simple 
arithmetic may help in explaining the serious- 
ness of this problem. 


TOP-LOADED ANTENNAS FOR 80 AND 160 METERS. 
top 


(B) 

capecity (A)- Possible method for feeding a top 
shield loaded antenna. When top coil is cor- 
rectly set, (see text) direct connec- 
tion to a 52 ohm line should provide 
a reasonably low standing-wave value. 
Resonance is established by first re- 
turning antenna to ground through s 
2 turn coil,-line then being loosely 
coupled to the latter for the initial 
‘ resonance as set by Cl and the top 
250 mmf. loading coil and its shield capacity. 
The latter combination must be such 
thet resonance falls within the range 
of the variable capacitor, Cli 
—-~-~—_ (B)- Alternate method. Here = small 
-—-—— coil is permanently left in the cir- 
cuit and line tapped up for exact 

match as indicated by lowest SUR. 
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FULL-LENGTH, 1/2-1/4 WAVE ANTENNAS 
(C) eeser (D) FOR 10/20 METERS. 


1/4 wave, 20 M 


8’ to 10° 
for 20 M. 


16" whip. L/C circuit is set for per- 
allel resonance on 10. Second capaci- 
tor switched in for 20 meter reson- 
ance. Switch also changes line teps 
for separate matching on either band. 
Establish initial resonance as given 
in (A) above. 

(D) - 10 meter antenna. Whip length is 
changed, (lengthened) until lowest 
SWR is obtained on line. Antenne must 
be resonated by series capacitor. 


i (C) - 10 and 20 meter antenna using « 
I 
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The efficiency of the antenna, loading-coil 
combination is given by the simple relation: 


= Q. 

BEES =\"0, 40a (1) 
where: Q, is the Q of the loading coil and Qa 
is the Q of the antenna expressed as the ratio 
of its reactance to resistance or, _X_ 


R 


Assuming a capacity of 100 mmf, a frequency 
of 3.5 me and a resistance of 10 ohms, this 
latter Q would approximate 45. Assume further, 
a good loading coil with a Q of 200. (Jarge BW 
transmitting coils probably have Q’s equal to 
this---possibly higher.) The efficiency then 
works out to be about 80%. Here 20% of the av- 
ailable power is lost in the loading coil-and 
this is a good coil. Drop the coil Q to 100-- 
the efficiency drops to about 68% and 32% of 
the total power is lost. With a coil Q of 50 
efficiency is 52%, almost half of the power 
being lost! It stands to reason that in porta- 
ble equipment space of necessity must be limi- 
ted, therefore there will be practical limita- 
tions on the size of the coil and the clear- 
ance around it. The equation (1), shows also 
that, as the ratio of reactance to resistance 
of the antenna is lowered, very high values of 
loading coil Q are not so essential. Therefore 
the capacity of the antenna, (near the top) 
should be made as large as possible; the load- 
ing coil then requiring less turns with conse- 
quent lowered copper loss and higher Q. In ad- 
dition however, there is stiil another valid 
reason for making the overall antenna-to- 
ground capacity as large as possible. 


The portion of a vertical contributing the 
most to its radiation is that portion through 
which the greatest current flows. This maximum 
current occurs at the very bottom in a short 
whip and it is unfortunate that this section 
may not be in the clear. If, in fact, the lead- 
in from the whip is brought directly into the 
rear trunk of the car and hence to the trans- 
mitter, (and ground) this high-current section 
will be quite effectively shielded and will 
contribute nothing to the antenna radiation. 
When top capacity, (or a loading coil near the 
top) is added to the whip, the general effect 
is to bring the point of high current out and 
up into the exposed portion of the antenna. 
There are dozens of mechanical configurations 
in use for accomplishing this simple result, -- 
hats, spokes, spheres, broken-up guy wires, 
cans, etc., etc! So-called, top-loaded antennas 
combine a portion of the loading inductance 
with a top-capacity hood. 


Check the illustrations for some practical 
applications---a ‘do’ and ‘dont’ summary is 
given for further information: 


(1)-Use as long a whip as possible for lower 
frequency operation. A 1/4 wave, full-length 
whip resonant at 20 meters can be operated as 
a 1/2 wave antenna on 10 meters. A suitable 
loading arrangement is shown. 


(2)-Use a high-Q coil in every instance. Use 
transmitting-type coils with heavy wire or 
tubing regardless of the transmitter power. 


(3)-Keep this coil in the clear--preferably a 
coil diameter away from any metal shields or 
partitions. If this is impossible, line your 
shields or partitions with thin sheet copper. 


(4)-Dont run your lead-in from the base of the 
whip into the trunk of the car! Provide a good- 
conducting metallic box at or near the base in- 
sulator to house the loading network and use a 
transmission line through the trunk to con- 
nect to the transmitter. 


(5)-Make absolutely certain that the ground 
connection to the car body is clean and has a 
very low resistance! It is not unthinkable to 
bond the bumper to the X frame of the car with 
Copper braid. Make certain that there is an ex- 
cellent connection to the whip itself. Further, 
that there are no dirty, oxided or otherwise 
poor joints or connections in the whip proper. 


(6)-Ideally, at least half of the vertical an- 
tenna should be of large diameter, (1%"?) diam- 
eter tubing; the top section, (above the load- 
ing coil) being the conventional flexible whip. 
This adds capacity and lowers resistance. The 
remarks about loading coil @ apply equally to 
any coil used in a top or center-loaded ar- 
rangement. It is always advisable to utilize 
the additional top capacity obtained by an open 
bottom shield around this upper coil. This 
shield should definitely be of copper, brass or 
aluminum and, for maximum coil Q, should be 
spaced away from the coil by a minimum distance 
equal to the coil diameter. Dont skimp here! 


(7)-When using a transmission line to feed the 
antenna, dont judge whether the antenna is res- 
onant by how the transmitter loads. Use an RF 
ammeter, (or flashlight bulb) between network 
and ground connection,--tuning the network for 
maximum current or lamp brilliance. (loosely 
couple the line to the loading coil with a two- 
turn link for this initial set-up.) Tap-on line 
matching can then follow, match being deter- 
mined by minimum SWK on the line. This holds 
even though the line may be only two feet long. 


(8)-The correct number of turns in the coil 
used in a top or center-loaded whip can best be 
determined by remote field-strength measurement. 
It will probably turn out to be a compromise 
between high @ and optimum current distribution 
on the antenna. Generalizing, keep the turns in 
the coil to a minimum. (This being basically 
controlled by the practical amount of top cap- 
acity that can be added to an antenna mounted 
on the rear of the family car!) Just let the 
current distribution take care of itself. If 
you achieve one result you will probably not be 
too far removed from the other. The base imped- 
ance of these antennas is low and thé current 
is high. It doesnt take much resistance any- 
where in the system to introduce losses that 
are unbelieveably great. Above all then, keep 
your losses low---and your spirits high! 
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160 Meter Band Added. Besides the additional 
coverage, this provides another check-point with 
WWYV at 2.5 mc. Total coverage includes the 160, 
80. 40, 20, 15, 11 and 10 meter bands. 


Separate CW Noise Limiter Added, really effective 
on CW. Shunt type, following output of first audio 
amplifier. Front panel control. 

Antenna Trimmer Added, with front panel control. 
This trimmer corrects the tuning of the r-f stage 
grid circuit for detuning caused by the antenna; 
enables you to maintain peak efficiency. 


Drum Type Dial with vernier, both actuated simul- 
taneously by the single tuning control. 


15 Miniature Tubes and rectifier (two more than 
the 75A-1). ‘The 75A-2 tube line-up: GAK5 RF am- 
plifier, GBEG HF mixer, 12AT7 crystal oscillator, 
6BEG LF mixer, GBAG VFO, 6C4 VFO, three 6BAG 
IF amplifiers, GALS AVC — detector — audio de- 
tector, 6BAG BFO, GALS noise limiter, 12AX7 
AVC amplifier — audio amplifier, GAL5 CW noise 
limiter, G6AQS power amplifier, and a 5Y3 power 
rectifier. 


Accessories Available are the new Collins 8-R-1 
100 KC crystal calibrator and the new Collins 
148C-1 NBFM adapter. Controls are provided on 
the front panel for both of these accessories, and 
both plug into sockets which have been ‘added on 
the top of the chassis, inside the cabinet. No wiring 
or soldering is needed. 

The Net Amateur Price of the 75A-2, complete 


with tubes, $425.00; 10-inch speaker in matching 
cabinet, $20.00. 


«.-.With performance and control facili- 
ties advanced, for the amateur, to the 
present, frontiers of the art. 

The new 75A-2 double-conversion super- 
hetrodyne is a development and ref ine- 
ment of the now famous 75A-1, the basic 
design features of which have been re- 
tained. The sensational! stability, cali- 
bration accuracy and sensitivity so 
highly praised by present Collins owners 
are also retained and enhanced in the 75A2 


Greatly Improved Selectivity is provided by nine 
tuned circuits at 455 KC i-f, plus an improved 
crystal filter. The selectivity of the crystal filter is 
variable in 5 steps by front panel control. The 
bandwidth in the broad position is approximately 
2.4 KC at 6 db down, and 10.5 KC at 60 db down. 
In the sharpest position the bandwidth is approxi- 
mately 200 cycles at 6 db down and 4.6 KC at 60 
db down. 


BFO injection is designed for optimum reduc- 
tion of heterodynes between incoming signals — a 
noticeable improvement. The stability of the BFO 
is also improved. 

The 7OE-12 VFO employs a new Collins permea- 
bility tuned two-tube circuit, which assures im- 
proved stability unaffected by variations in tubes. 


Input Impedance is designed to a nominal value 
of 75 ohms, balanced or unbalanced, the actual 
value being between 50 and 150 ohms over the 
entire range of the receiver. This permits advantage 
to be taken of the low noise pickup of coaxial 
transmission lines. The popular two-wire moulded 
transmission lines also may be used. Mounting 
holes are provided for installing a standard coaxial 
connector on the rear of the chassis. 
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SMALL N 

IN SIZE... 

EASY TO INSTALL 

DIMENSIONS: (Overal 1) 
4 i 


This is a beautifully construc- 
ted unit...chassis is fabrica- 
ted from heavy aluminum, etched 
to a smooth satin finish. 


All component parts are rigidly 
mounted to insure stability un- 
der vibration...the Morrow 2BC 
will really stand up in rough 
mobile service. 


Electrical shielding is thor- 
ough and complete...your assur- 
ance of circuit stability and 
reliability under all mobile 
operating conditions. 


er are Brown Hammertone 
inis 


Comes complete with mounting 
hardware and an instruction 
book that is really complete 
and which gives much helpful 
information on general 
installation. 


Edge lighted, glare-free, 
3.5 inch, velvet touch dial. 
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Converter 
BY MORROW 


ANY NUMBER OF HIGHLY DESIRABLE 
ELECTRICAL FEATURES 

Can be used with any radio 
that will tune to 1525 kc. 
Has four tubes, (one dual), 
6AG5 RF AMP., 4,6J6 Mixer, 
s,6J6 Osc., 6BA6 |. F. AMP., 
Noise Limiter, 6AL5. 

& microvolt modulated 30% 
produces a good readable sig- 
nal, signal-to-noise ratio, 
6 decibels. 


Five inch bandspread on the 
3.5-4.0 and 27-30 mc bands. 


Low-noise triode mixer. 
No images or image noise. 


AVC control on both RF and JF. 


Adjustable noise limiter 
threshold control on rear. 
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PRICE....COMPLETE, $49.95 
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Hefty, shock-absorbina 
springs. Two types, straight 
and double tapered. Body 
mounts. fit any age | con- 
tour. Bumper aeaea cla 
bumper in few seconds. Cad 
plated. Heavy bakelite or 
micarta insulation. 
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Mode! 132..Body mount...$7.95 
Mode! 140 Bumper mount. . $5.95 
Model !42 Bumper mount. .$2.95 


Less spring. nsulated for 
direct mounting for Series 100 
an te nineas 

MASTER WHIP ANTENNAS 

One piece, stainless steel, 

designed and tapered to pre- 
vent excessive swinging 

SERIES 100 $4. 7 

One piece stainless steel... 


en stud fittin Screws des 
t] » ints moun Available 
18s BGO", "90" and 96". 


<CMASTER, CENTER-LOADED ANTENNA 


Antennas come with one dk 
20, 40, or 75 meters. Chan 
coils to any band, 20 thru 
Coil is shorted out for 
meter operatio Fits 
Master Mount or 3/8 SAE thread 


ANTENNA. .Speci fy coil. .$7.95 
(Mount not included in price) 


EXTRA COILS....each....$2.95 
20, 40, or 75 meters. 
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